Received: 16 September 2018

Accepted: 6 November 2018

DOI: 10.1002/agm?2.12047

ORIGINAL ARTICLE

WILEY Aging Medicine g

Multimorbidity among elderly in Bangladesh

Hasna Hena Sara®

'Department of Population
Sciences, University of Dhaka, Dhaka,
Bangladesh

2Department of Emergency

Medicine, University of Florida, Gainesville,

Florida

Correspondence
Md. Aminul Haque, Room No 4046,
Arts Building, Department of Population

Sciences, University of Dhaka, Dhaka 1000,

Bangladesh.
Email: aminul.haque@du.ac.bd

1 | INTRODUCTION

The world is on the edge of a demographic transition; most of
the countries throughout the world are experiencing population
ageing resulting in an increase in the number of older adults. The
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Abstract

Background: Multimorbidity among the elderly is a major public health problem in
most of the developing countries, including Bangladesh, where the population is mov-
ing towards aging. Multimorbidity was defined as the co-occurrence of at least two
chronic diseases in a person whether as a coincidence or not. Little attention has been

paid to the study of the prevalence of multimorbidity among the elderly in Bangladesh.

Objective
The objectives of this study were to estimate the prevalence of multimorbidity
among hospitalized elderly.

Methods

A cross-sectional study was conducted in two tertiary level hospitals with a sample
of 566 adults aged 60 years or more. Data were collected from medical examination
reports at the hospital and using a semi-structured interview schedule through an
in-person interview. Descriptive statistics were used to measure the prevalence of

multimorbidity.

Results

The overall prevalence of multimorbidity among the elderly was 56.4% and the prev-
alence was higher among females (64.18%) than males (54.17%). The most prevalent
conditions were hypertension (33.0%), diabetes (27.6%), ischemic heart disease
(12.0%), and chronic obstructive pulmonary disease (9%).

Conclusion
A high prevalence of multimorbidity suggests that there is an urgent need to develop
geriatric health-care services. Policymakers should pay attention to developing effec-

tive intervention strategies and programs to reduce the burden of multimorbidity.
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number of people in the world aged 60 years or older is projected
to increase by 56%, from 901 million to 1.4 billion between 2015
and 2030; and by 2050, the number is projected to be 2.1 bil-
lion.! Moreover, the number of people aged 80 years or older
(the “older-old”) is growing even faster than the number of older
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persons overall. It is projected that by 2050 the number of older-
old people will be 434 million, which is almost threefold the num-
ber in 2015 (125 million).

As developed countries undergo faster epidemiological transi-
tion and face a lot of problems due to chronic disease, the prevalence
of multimorbidity is a greater concern for developed nations and
has been studied in Europe,z'4 the Middle East,” Australia,® USA,”
? Canada,’®'? and Sweden.* It is estimated that about one in four
adults experience multimorbidity, with half of older adults having
three or more chronic conditions in the USA.®! In Bangladesh, life
expectancy at birth has increased from 47 years in 1960 to 71 years
in 2015.1% It is expected to be 75 years by 2020 and 78 years by
2040.*® With increasing life expectancy, the number of the elderly
population has also increased and population aging creates many
challenges for the country.

Multimorbidity is associated with increased mortality, poor qual-
ity of life, and an increased demand on health-care resources.***° It
remains a significant ongoing problem, with the number of affected

patients continuing to rise,X*%

affecting individuals of all ages and
both sexes.'®'? Data on multimorbidity are required to determine the
health-care needs associated with different multimorbidity patterns,
to bring health systems up to date in order to reduce multimorbid
deaths, to map out good strategies for the allocation of resources,
and to ensure the right and necessary medical equipment to enhance
quality health care. In particular, the identification of multimorbidity
patterns in a country would enhance understanding of how some
chronic diseases occur together and also provide knowledge about
the health-care needs associated with different multimorbidity pat-
terns. However, the majority of the studies have focused on specific
illnesses. Dementia, for instance, has been investigated extensively
enough to allow the estimation of worldwide occurrence.?°

Several other studies have concentrated on a relatively small
number of diseases, such as cardiovascular diseases,8 diabetes,ml’22
hypertension,®2! arthritis,>?2%% cancer,?? chronic obstructive pul-

),82% and osteoporosis,?'?? rather than the

monary disease (COPD
whole range of chronic morbidities. Such information could inform
decisions in the health systems in order to reduce multimorbid
deaths. However, a limited number of such studies have been con-
ducted in developing countries.

People’s experiences of multiple chronic diseases and their prev-
alence are essential to establish an appropriate health-care service;
however, the prevalence of multimorbidity is not sufficiently known
for developing countries. Afshar etal. compared the prevalence of
multimorbidity across low- and middle-income countries, and inves-
tigated patterns by age and education, as a proxy for socioeconomic
status by using chronic disease data from 28 countries of the World
Health Survey (2003).2° Data were extracted and inter-country socio-
economic differences were examined by gross domestic product. They
found the mean world standardized multimorbidity prevalence for low-
and middle-income countries was 7.8% (95% confidence interval [Cl],
7.79%-7.83%). In all countries, multimorbidity increased significantly
with age. A positive but non-linear relationship was also found between
country gross domestic product and multimorbidity prevalence.?

The Bangladesh Bureau of Statistics (BBS) conducted a Health
and Morbidity Status Survey in 2012, where self-reported data were
collected on muItimorbidity.26 Khanam and colleagues conducted
a study on multimorbidity in Bangladesh in 2011, where they only
collected data for nine specific diseases by clinical examination®’;
however, they failed to include diabetes, respiratory tract infection,
upper gastrointestinal (Gl) tract disorders, lower Gl tract disorders,
as well as many other chronic diseases that have been found as most
prevalent among the elderly in many other studies.?®

Understanding patterns and identifying common clusters of
chronic diseases helps policymakers, researchers, and clinicians
to understand the needs of the care process better and to poten-
tially save both provider and patient time and cost. There are few
such studies on particular clusters of chronic conditions that com-
prise the patterns of multimorbidity. To the best of our knowledge,
there are currently very few studies in Bangladesh describing
specific patterns of multimorbidity among the elderly. Therefore,
the aim of this study was to estimate the prevalence and patterns

of multimorbidity among elderly people in Bangladesh.

2 | METHOD

2.1 | Study participants

This cross-sectional hospital-based study was conducted in two
tertiary-level hospitals in Bangladesh. The target population included
all hospitalized patients aged 60 years and older with a diagnosed con-
dition reported in their medical records. We excluded from the study
individuals who were: in the advanced stage of chronic disease, under-
going treatment with antiviral therapy, having neurological or commu-

nication problems, or from the criminal and/or mental ward.

2.2 | Study design and sample selection

A two-stage stratified sampling procedure was used in the study. In the
first stage, two medical college hospitals were selected randomly from
29 medical college hospitals in Bangladesh. A complete list of the hos-
pital wards was carried out from all of the selected hospitals and then a
complete bed listing was carried out in the selected hospital to prepare
a sampling frame for the second-stage selection of respondents. In the
second stage of sampling, the respondent was selected from the list
proportionately to provide statistically reliable estimates.

2.3 | Sample size

The sample size was estimated to be 381 by using the key variable,
that is, prevalence of multimorbidity among the elderly popula-
tion was P = 0.54, q = 0.46, and d = 0.05.%” After using the design
effect 1.5, the sample size was 572.2% A total of 572 respondents
were interviewed for the study; however, six respondents were un-
able to answer questions about psychological distress and health-
related quality of life. Finally, 566 respondents were included in the
analysis.
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2.4 | Outcome variable

We considered multimorbidity as the outcome variable.
Multimorbidity was defined as existence of two or more chronic con-
ditions within an individual. This definition was chosen as it best fits
the context of this research question and is one of the most com-

monly used definitions across the literature.

2.5 | Instruments and data collection

Data were collected during April to June 2017 by a structured ques-
tionnaire through face-to-face interview. Socioeconomic and demo-
graphic variables were collected from the medical records and clinical
variables were collected from diagnosis reports and interviews with
the respondents. The Cumulative lllness Rating Scale (CIRS) was
used to calculate the pattern of muItimorbidity.30 The CIRS uses the
presence of illness in each of 14 organ domains plus a measure of
severity of each domain to provide an index of total chronic medical
illness burden. The 14 organ domains that are included in the scale
are cardiac, vascular, hematological, respiratory, ophthalmological
or ear-nose-throat (ENT) system, upper or lower Gl, hepatic, renal,
genitourinary, musculoskeletal, neurological, endocrine, and psychi-
atric. This instrument was chosen because it takes the severity of the
iliness into consideration, it is not only based on a simple account of
the number of medical conditions within a person, and also due to
the easiness of the structure of the instruments.3

2.6 | Ethical approval and informed consent

The research evaluation committee of the Department of Population
Sciences, University of Dhaka approved the study. Both Mymensingh
Medical College Hospital and Rangpur Medical College Hospital also
approved the study as a study site. For each participant, verbal con-

sent was obtained before starting the interview/data collection.

2.7 | Statistical analysis

Descriptive statistics were used to measure the prevalence of mul-
timorbidity in this analysis. The prevalence of multimorbidity was
calculated in relation to age and sex. Age was grouped into three
categories: 60-69 years (young-old), 70-79 years (middle-old), and
80 years or more (older-old). CSPro version 6.0 was used for data
entry. SPSS version 22.0 and Stata version 14.0 were used for

analyses.

3 | RESULTS

Table 1 presents the sociodemographic characteristics of hospi-
talized elderly respondents. A total of 566 respondents were in-
terviewed, 434 (76.4%) of whom were male and 134 (23.6%) were
female. Approximately 80.8%, 12.9%, and 6.3% of the respondents
were in the young-old (60-69 years), middle-old (70-79 years), and

 WILEY-L*®

TABLE 1 Socioeconomic characteristics of respondents

Variable N %

Age (years)

Young-old (60-69) 459 80.8

Middle-old (70-79) 73 12.9

Older-old (80 +) 36 6.3
Sex

Female 134 23.6

Male 434 76.4
Religion

Muslim 519 91.4

Hindu 43 7.6

Christian 1 0.2

Buddhist 8 0.5

Place of residence

Rural 421 74.12

Urban 145 25.53
Current marital status

Married 390 68.7

Separated 26 4.6

Widowed 147 259

Divorced 3 0.5
Educational status

No education 272 47.9

Primary education 138 24.3

Secondary education 114 20.1

Higher secondary 44 7.8
Engaged with any work

Yes 164 28.9

No 404 711
State of economic dependence

Partially dependent on 143 25.2

others
Fully dependent on others 240 42.3
Not depending on others 183 32.2

older-old (80+ years) groups, respectively. The majority of the re-
spondents were Muslim (91.4%), followed by Hindu (7.6%), and other
religions had much lower proportions (<1.0%). About two-thirds
(74.12%) of the respondents were from rural areas and only 25.53%
were from urban areas. Among the respondents, 68.7% were cur-
rently married while 25.9% were widowed. Almost half of the
population (47.9%) had no education, whereas 24.3% had primary
education and only 7.8% had completed higher secondary educa-
tion. About 42.3% of the respondents were completely economically
dependent on others, 25.2% were partially dependent, and 32.2%
were not dependent on others.

Figure 1 shows the prevalence of diseases in each domain of

the CIRS. Among the 14 CIRS domains, the prevalence of upper Gl
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FIGURE 1 Prevalence of disease by Cumulative Iliness Rating Scale. ENT, ear-nose-throat; GU, genitourinary

disease (41.90%) was the highest, followed by hypertension (16.3%),
respiratory (11.1%), ENT system (9.9%), cardiac (8.3%), and vascular
(3.80%) diseases. Table 2 presents the prevalence of disease accord-
ing to the CIRS domains. Here, six domains are excluded due to low
frequency. In the cardiac domain, ischemic heart disease (n = 68),
congestive cardiac failure (n = 11), and cardiomyopathy (n = 9) were
most prevalent, whereas COPD (n = 51), bronchial asthma (n = 28),
and pulmonary tuberculosis (n = 23) were the most prevalent dis-
eases in the respiratory domain. In the vascular domain, vertigo
(n =27) was the most prevalent. In the ENT domain, age-related
cataract (n = 44) was the most common, followed by chronic dacryo-
cystitis (n = 22), epistaxis (n = 15), and pterygium (n = 9). Diabetes
mellitus (DM) was the most prevalent disease in the upper Gl do-
main: Out of the 566 respondents, 156 had DM. After DM, acute
stroke was the next most prevalent disease in the upper Gl domain,
followed by chronic kidney disease (n = 35)32 and hepatitis (n = 31).31

The prevalence rates of diseases according to their domains
are presented in Figure 2, which shows that in the cardiac domain,
most of the respondents had three diseases (47%) and 20% had four.
Among the respondents, 55.9% had three diseases along with hy-
pertension. Within the vascular domain, 44.2% of respondents had
four diseases, followed by 16.3% with three diseases, and 27.9%
with two diseases. In the ENT domain, 44.7% of respondents suf-
fered from three diseases and 1.8% had four diseases.

The overall prevalence of multimorbidity was 56.5%, with a higher
prevalence among women (64.2%) than men (54.2%; Figure 3). The
most prevalent diseases among respondents by sex are presented
in Table 3. Overall, hypertension (75.4% males, 24.6% females) and
DM (80.1% males, 19.9% females) were the most prevalent diseases

in both sexes. Ischemic heart disease was the third most common
chronic condition (60.3% males, 39.7% females) among the elderly
followed by COPD (90.2% males, 9.8% females).

The numbers of diseases according to respondents’ age groups
are presented in Table 4. The table shows that the prevalence of dis-
ease was highest among the young-old (60-69 years) group than in
the middle-old (70-79 years) and older-old (80 + years) groups. This
result was similar to the study conducted by the BBS in 2015, which
reported that the population aged 60-64 years had a higher propor-
tion of health problems than other elderly groups.33

Table 5 presents chronic health problems with a prevalence >2%
and their co-occurrence rates (least prevalent diseases are excluded).
It shows that respondents with hypertension have a higher tendency
to be multimorbid as 95.7% of respondents suffering from hyper-
tension were multimorbid. Similarly, 95.2% of respondents with DM
were multimorbid. Respondents with stroke, ischemic heart disease,
age-related cataract, chronic kidney disease, vertigo/dizziness, and
liver cirrhosis also had a greater tendency to be multimorbid than
others.

Table 6 presents the most common domain and disease com-
binations among respondents and indicates the likelihood of more
complex morbidity among respondents. It shows that 41.5% of re-
spondents suffered from cardiac and hypertension domain diseases,
which is a similar proportion to those suffering from hypertension
and vascular domain diseases. Almost 33.7% of respondents had
diseases from another Gl and hypertension domain and 16.7% of
respondents had vascular and cardiac domain diseases. In cases
of disease combination, 12.71% of respondents suffered from
both diabetes and hypertension. On the other hand, only 0.17% of
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FIGURE 2 Percentage distribution of
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= Not multimorbid = Multimorbid

respondents suffered from asthma and COPD and 2.47% of respon-
dents suffered from cardiovascular disease and hypertension.

4 | DISCUSSION

This hospital-based study reporting the prevalence and pattern of
multimorbidity among the elderly population in Bangladesh is the
first of its kind to consider all diseases. In this study, multimorbidity
was defined as the presence of two or more chronic health prob-
lems in an elderly person, which is consistent with most of the lit-
erature.?>3* While previous studies in Bangladesh have collected
self-reported data, this is the first study where the prevalence and
pattern of multimorbidity have been measured from hospital-based
medically diagnosed report data. Thus, the prevalence and pattern

Total
FIGURE 3 Prevalence of
multimorbidity by sex

of multimorbidity presented in the study are based on more authen-
tic data than self-reported disease data.

The overall prevalence of multimorbidity was 56.4% with a
higher prevalence among females than males. Similar findings were
observed in previous studies in Bangladesh,26 the Netherlands,®*
Denmark,*> Kosovo,*? and Portugal.?! This study found that the major
diseases among the hospitalized elderly population of Bangladesh
were hypertension, DM, acute stroke, COPD, ischemic heart dis-
ease, and cataract. Similar results were also found in several other
studies in Bangladesh and other developing countries.®121:27.36.57
However, these findings are different from the Health and Morbidity
Status Survey of Bangladesh, where self-reported data showed that
fever (21%) was the most prevalent disease, followed by arthritis
(15.2%), high blood pressure (10.3%), diabetes (7.2%), and peptic
ulcer (6.5%).2°
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TABLE 3 Most prevalent (top 15) diseases by sex

Disease Female, n (%) Male, n (%) Total, n (%)
Hypertension 46 (24.6) 141 (75.4) 187 (33.0)
Diabetes mellitus 31(19.9) 125 (80.1) 156 (27.6)
Acute stroke 31(37.3) 52(62.7) 83(14.7)
Ischemic heart 27 (39.7) 41 (60.3) 68(12.0)
disease
Chronic 5(9.8) 46(90.2) 51 (9.0)
obstructive
pulmonary
disease
Age-related 14 (31.8) 30 (68.2) 44 (7.8)
cataract
Chronic kidney 10 (29.4) 24 (70.6) 34 (6.0)
disease
Hepatitis 0 (0) 31 (100) 31 (5.5)
Bronchial asthma 0(0) 28 (100) 28 (4.9)
Vertigo/dizziness 1(3.7) 26 (96.3) 27 (4.9)
Liver cirrhosis 3(11.5) 23(88.5) 26 (4.6)
Pulmonary 0 (0) 23 (100) 23(4.1)
tuberculosis
Cerebrovascular 9(39.1) 14 (60.9) 23(4.1)
disease
Chronic 7(31.8) 15 (68.2) 22(3.9)
dacryocystitis
Breast cancer 22 (100) 0(0) 22 (3.9)
Total 134 432 566

Multimorbidity often increases with the increase of age.
Similarly, a study in the Netherlands found multimorbidity rates of
22.7%, 39.1%, and 59.2% in patients aged 55-64 years, 65-74 years,
and 75+ years, respectively.>* A study from Denmark also found
that 25.9% of patients aged 45-64 years were multimorbid, whereas
the multimorbid rate was 58.65% for those aged 65-84 years.35 In
contrast, this study found that young-old respondents (aged 60-
69 years) were more likely to have multimorbidity than middle-old
and older-old respondents, which is consistent with a survey by the
BBS in which the respondents aged 60-69 years had higher rates
for muItimorbidity.33 The common combination of musculoskele-
tal morbidity with vascular and upper Gl problems may result in a
non-steroidal anti-inflammatory agent increasing the severity of the
other two morbidities, particularly in older patients.3®

TABLE 4 Percentage distribution of

 WILEY-LZ

This research has described the prevalence of multimorbidity and
identified some common patterns of multimorbidity in a cross-sectional
sample of the hospitalized elderly in Bangladesh. Previous studies ex-
amining the prevalence of multimorbidity have largely been limited to
the elderly,®?"*2 indicating that multimorbidity is a condition of old age.
However, the present study found that most of the respondents aged
60-69 years had higher rates of multimorbidity,>® which indicates that
multimorbidity is not a condition affected just by age.*® Mercer et al**
have argued that future studies “must begin to investigate multimor-
bidity across a life-course.” Our findings provide further evidence on
the importance of multimorbidity research across the life-course.

This study provides some common combinations of diseases
as some conditions appear in more than one cluster, which may be
vital in designing guidelines and strategies for prevention and care
for people with multimorbidity. The structure and the tools of the
study could be helpful for conducting a large-scale hospital-based
study with a reliable diagnosis of diseases of elderly people. A large
hospital-based sample with reliable diagnosis data at an individual
level is required to access the multimorbidity prevalence and pat-
terns. This study paves the way for a future study with a bigger sam-
ple that could yield a model of wider generalizability.

Future studies should focus on the multi-dimensions of the conse-
quences of multimorbidity in Bangladesh. Disease-oriented guidelines
should be adapted to clinical realities to overcome the complexities of
multimorbidities.*>#® Future research in similar socioeconomic set-
tings in other countries may focus on hospital-based diagnosis of dis-
eases to identify multimorbidity rather from self-reported data. Vital
sources of pathogenesis and recovery are needed to aid researchers,
clinicians, and policymakers to move forward in a sensible and sus-
tainable manner. To overcome the complexities of multimorbidity,
greater focus is needed on the development of contextualized treat-
ment protocols for the management of co-morbid conditions. Again,
coexistence of multimorbidity has been found to be associated with
adverse outcomes, which create burden on the health-care sector.
Identifying the authentic prevalence and patterns of multimorbid pa-
tients or patients who are at risk to develop multimorbidity may help
the policymakers to formulate effective prevention strategies for the

country and can be implemented successfully at the field level.

4.1 | Limitations of the study

As a hospital-based study is very challenging for a country like

Bangladesh, it was a major challenge to explain to the respondents

number of diseases according to age Age group Four or more
group g g (years) One morbidity Two morbidities Three morbidities morbidities
Young-old 208 (84.60) 93(78.20) 109 (73.60) 39 (92.90)
(60-69)
Middle-old 22 (8.90) 16 (13.40) 29 (19.60) 3(7.10)
(70-79)
Older-old 16 (6.50) 10 (7.40) 10 (6.80) 0(0)

(80 +)
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TABLE 5 Chronic health problems with a prevalence >2% and

their co-occurrence rates

Multimorbidity
No Yes Total

Disease n % n % n
Hypertension 8 4.3 180 95.7 188
Diabetes mellitus 9 5.8 147 95.2 156
Acute stroke 5 6 78 94 83
Ischemic heart 6 8.8 62 91.2 68

disease
Chronic 28 54.9 23 45.1 51

obstructive

pulmonary

disease
Age-related 18 40.9 26 59.1 44

cataract
Chronic kidney 12 34.3 23 65.7 35

disease
Hepatitis 8 25.8 23 74.2 31
Cancer breast 9 31 20 69 29
Bronchial asthma 8 28.6 20 71.4 28
Vertigo/dizziness 3 11.1 24 88.9 27
Liver cirrhosis 4 15.4 22 85.6 26
Pulmonary 4 54.9 19 45.1 23

tuberculosis

TABLE 6 Prevalence estimates for the most common
combinations of CIRS domains and most combinations of diseases

Combination of morbidity
domains

Hypertension and cardiac
Vascular and hypertension
ENT and hypertension
Upper Gl and hypertension
Other Gl and hypertension

Neurology and
hypertension

Endocrine metabolic and
hypertension

Vascular and cardiac
Vascular and endocrine
Combination of diseases

Diabetes and
hypertension

Asthma and COPD
Stroke and hypertension

CVD and hypertension

Cl, confidence interval; COPD, chronic obstructive pulmonary disease;
Gl, gastrointestinal; CVD, cardiovascular disease.

Proportion

41.5
41.5
45.3
33.0
33.7
34.0

37.0

16.7
37.0

12.71

0.17
8.80
2.47

95% ClI

Upper
0.37
0.37
0.41
0.29
0.29
0.3

0.33

0.13
0.33

10.21

0.02
6.7
146

Lower

0.45
0.45
0.49
0.37
0.37
0.38

0.41

0.20
0.41

15.73

1.25
11.47
4.13

and their family members about the reason behind this study and the

underlying benefit to them. Many respondents were curious to know

whether they would receive any financial benefit from the govern-

ment. In addition, the study was limited to two district hospitals in

Bangladesh. This research can be extended to other districts in future

to provide a probable solution to the problems faced by the elderly

that can be useful for the decision-makers for policy implications.
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